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2 @ Kinetochore complexes need teamwork 
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M. Leslie JANUARY 7, 2013 

People & Ideas 
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Keith Burridge and Erika S. Wittchen 
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21 Molecular requirements for the formation 
of a kinetochore—microtubule interface by Dam1 
and Ndc80 complexes 
Fabienne Lampert, Christine Mieck, Gregory M. Alushin, Eva N 


On the cover 
and Stefan Westermann 


Primary myoblasts labeled with red and 
green fluorescent membrane probes fuse 
to form double-labeled, multinucleated 


Articles myotubes, a key step in the development 
31 ATADS regulates the lifespan of DNA replication factories of skeletal muscle. Leikina et al. reveal that 


by modulating PCNA level on the chromatin phospholipid-binding annexin proteins 
Kyoo-young Lee, Haiging Fu, Mirit |. Aladjem, and Kyungjae Myung and the GTPase dynamin regulate 
sequential steps of myoblast fusion. 


Image courtesy of Evgenia Leikina. 


The CCAN recruits CENP-A to the centromere and forms See page 109. 


the structural core for kinetochore assembly 
Tetsuya Hori, Wei-Hao Shang, Kozo Takeuchi, and Tatsuo Fukagawa 


Neurobeachin regulates neurotransmitter receptor trafficking 
to synapses 

Ramya Nair, Juliane Lauks, SangYong Jung, Nancy E. Cooke, 

Heidi de Wit, Nils Brose, Manfred W. Kilimann, Matthijs Verhage, 

and JeongSeop Rhee 


Cdc42 interacts with the exocyst complex to 
promote phagocytosis 
Sina Mohammadi and Ralph R. Isberg 
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Compression and dilation of the membrane-cortex layer generates 
rapid changes in cell shape 
Maryna Kapustina, Timothy C. Elston, and Ken Jacobson 


Extracellular annexins and dynamin are important for 
sequential steps in myoblast fusion 

Evgenia Leikina, Kamran Melikov, Sarmistha Sanyal, Santosh K. Verma, 
Bokkee Eun, Claudia Gebert, Karl Pfeifer, Vladimir A. Lizunov, 

Michael M. Kozlov, and Leonid V. Chernomordik 


Transmission electron microscopy reveals 
the presence of numerous folds around 
the periphery of a mammalian cell. 
Kapustina et al. describe how the cyclic 
folding and unfolding of the plasma 
membrane-cortical layer can produce 
rapid changes in cell shape. 


Image © 2013 Kapustina et al. 
See page 95. 
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M. Leslie 
People & Ideas 
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Laurence Florens, Michael P. Washburn, Patrick Sung, Carl Schildkraut, 
and Michele Pagano 


151 Chromosomal gain promotes formation of a steep RanGTP 
gradient that drives mitosis in aneuploid cells 
Keisuke Hasegawa, Sung Jin Ryu, and Petr Kaldb 


163 PINK 1 drives Parkin self-association and HECT-like E3 activity 
upstream of mitochondrial binding 
Michael Lazarou, Derek P. Narendra, Seok Min Jin, Ephrem Tekle, 
Soojay Banerjee, and Richard J. Youle 


Articles 


173 A noncatalytic function of the ligation complex during 
nonhomologous end joining 


Jessica Cottarel, Philippe Frit, Oriane Bombarde, Bernard Salles, Aurélie Négrel, 


Stéphanie Bernard, Penny A. Jeggo, Michael R. lieber, Mauro Modesti, 
and Patrick Calsou 


187 BRCA|I loss activates cathepsin L—-mediated degradation 
of 53BP1 in breast cancer cells 


David A. Grotsky, Ignacio Gonzalez-Suarez, Anna Novell, Martin A. Neumann, 


Sree C. Yaddanapudi, Monica Croke, Montserrat Martinez-Alonso 
Abena B. Redwood, Sylvia Ortega-Martinez, Zhihui Feng, 

Enrique Lerma, Teresa Ramon y Cajal, Junran Zhang, 

Xavier Matias-Guiu, Adriana Dusso, and Susana Gonzalo 


Articles with related stories in the IN THIS ISSUE section have page numbers in RED; articles 
related to the IN FOCUS feature have page numbers in BLUE. 


VOL. 200, NO. 2, JANUARY 21, 2013 


On the cover 

Cane et al. reveal that overexpression 
of the chromokinesin motor NOD (red) 
stabilizes aberrant interactions between 
kinetochores and spindle microtubules 
(green), resulting in the incorrect 
attachment of sister chromatids to 
microtubules emanating from the same 


spindle pole. 
Image courtesy of Tom Maresca. 
See page 203. 
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Elevated polar ejection forces stabilize kinetochore—microtubule 
attachments 
Stuart Cane, Anna A. Ye, Sasha J. Luks:Morgan, and Thomas J. Maresca 


Perlecan regulates bidirectional Wnt signaling at the Drosophila 
neuromuscular junction 


Keisuke Kamimura, Kohei Ueno, Jun Nakagawa, Rie Hamada, Minoru Saitoe, 
and Nobuaki Maeda 


Lazarou et al. investigate how the E3 
ubiquitin ligase Parkin is activated and 
recruited to mitochondria by the kinase 
PINK1. Wild-type Parkin (green, left) 
translocates to depolarized mitochondria 
(red) to induce organelle turnover. But 

a mutant version linked to Parkinson’s 
disease (green, right) remains cytosolic. 


Image © 2013 Lazarou et al. 
See page 163. 
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People & Ideas 
238 @ Carl-Philipp Heisenberg: Early embryos make a big 
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C. Sedwick 
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241 Glucose and SIRT2 reciprocally mediate the regulation of keratin 8 
by lysine acetylation 
Natasha T. Snider, Jessica M. Leonard, Raymond Kwan, Nicholas W. Griggs 
Liangyou Rui, and M. Bishr Omary 


APC binds intermediate filaments and is required for their 
reorganization during cell migration 
Yasuhisa Sakamoto, Batiste Boéda, and Sandrin anneville 


Articles 

259 Structural basis of tubulin tyrosination by tubulin tyrosine ligase 
Andrea E. Prota, Maria M. Magiera, Marijn Kuijpers, Katja Bargsten, 
Daniel Frey, Mara Wieser, Rolf Jaussi, Casper C. Hoogenraad, 
Richard A. Kammerer, Carsten Janke, and Michel O. Steinmetz 


Immobile myosin-II plays a scaffolding role during cytokinesis 

in budding yeast 

Carsten Wloka, Elizabeth A. Vallen, lydia Thé, Xiaodong Fang, Younghoon Oh, 
and Erfei Bi 


RabGEFs are a major determinant for specific Rab membrane 
targeting 

Julia Bliimer, Juliana Rey, Leif Dehmelt, Tomas Mazel, Yao-Wen Wu 

Philippe Bastiaens, Roger S. Goody, and Aymelt Itzen 


Myosin VI small insert isoform maintains exocytosis by tethering 
secretory granules to the cortical actin 

Vanesa M. Tomatis, Andreas Papadopulos, Nancy T. Malintan, Sally Martin, 
Tristan Wallis, Rachel S. Gormal, John Kendrick-ones, Folma Buss, 

and Frédéric A. Meunier 


Interaction between autism-linked MDGAs and neuroligins 
suppresses inhibitory synapse development 

Katherine L. Pettem, Daisaku Yokomaku, Hideto Takahashi, Yuan Ge, 
and Ann Marie Craig 


Precise SDF1-mediated cell guidance is achieved through ligand 
clearance and microRNA-mediated decay 

Stephen W. Lewellis, Danielle Nagelberg, Abhi Subedi, Alison Staton, 
Michelle LeBlanc, Antonio Giraldez, and Holger Knaut 


Articles with related stories in the IN THIS ISSUE section have page numbers in RED; articles 
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On the cover 

Pettem et al. reveal that the neuronal 
protein MDGA| suppresses the 
development of inhibitory synapses 

by disrupting the interaction between 
neuroligin-2 and neurexin-1, two synaptic 
cell adhesion molecules associated with 
autism and schizophrenia. Cultured 
hippocampal neurons overexpressing 
MDGA1 (green) show a reduced density 
of inhibitory inputs (labeled with vesicular 
GABA transporter, red) compared with 
neighboring, untransfected neurons. The 
dendritic marker MAP2 is labeled blue. 


Image © 2013 Pettem et al. 
See page 321. 
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Corrections 
357 SUMOrylation of the small GTPase ARL-13 promotes ciliary 


targeting of sensory receptors 
Yujie Li, Qing Zhang, Qing Wei, Yuxia Zhang, Kun Ling, and Jinghua Hu 


Retractions 
359 Follistatin induction by nitric oxide through cyclic GMP: a tightly 


regulated signaling pathway that controls myoblast fusion 
Addolarata Pisconti, Silvia Brunelli, Monica Di Padova, Clara De Palma, 
Daniela Deponti, Silvia Baesso, Vittorio Sartorelli, Giulio Cossu, and Emilio Clementi 


Sakamoto et al. report that the tumor 
suppressor adenomatous polyposis 

coli (red) couples microtubules (blue) 

to vimentin intermediate filaments 
(green), helping to coordinate the two 
cytoskeletons during astrocyte migration. 


Image © 2013 Sakamoto et al. 
See page 249. 
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Reviews 


373 Extracellular vesicles: Exosomes, microvesicles, and friends 
Graca Raposo and Willem Stoorvogel 
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385 Microtubule-organizing center formation at telomeres induces 
meiotic telomere clustering 
Masashi Yoshida, Satoshi Katsuyama, Kazuki Tateho, Hiroto Nakamura 
Junpei Miyoshi, Tatsunori Ohba, Hirotada Matsuhara, Futaba Miki, 
Koei Okazaki, Tokuko Haraguchi, Osami Niwa, Yasushi Hiraoka, 
and Ayumu Yamamoto 


SecYEG activates GTPases to drive the completion 
of cotranslational protein targeting 

David Akopian, Kush Dalal, Kuang Shen, Franck Duong, 

and Shu-ou Shan 


Robust polarity establishment occurs via an endocytosis-based 
cortical corralling mechanism 

Mini Jose, Sylvain Tollis, Deepak Nair, Jean-Baptiste Sibarita, 

and Derek McCusker 


Clathrin and AP2 are required for PtdIns(4,5)P,-mediated 
formation of LRP6 signalosomes 

Ingyu Kim, Weijun Pan, Sara A. Jones, Youxin Zhang, Xiaowei Zhuang, 
and Dianging Wu 


Condensin II initiates sister chromatid resolution during S phase 
Takao Ono, Daisuke Yamashita, and Tatsuya Hirano 


Rbfox3-regulated alternative splicing of Numb promotes neuronal 
differentiation during development 
Kee K. Kim, Joseph Nam, Yoh-suke Mukouyama, and Sachiyo Kawamoto 


Articles with related stories in the IN THIS ISSUE section have page numbers in RED; articles 
related to the IN FOCUS feature have page numbers in BLUE; articles with COMMENTS 
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On the cover 
Ono et al. demonstrate that condensin II 
induces the resolution of sister chromatids 
during S phase. The condensin II subunit 
CAP-H2 (magenta) forms “sister axes” 
along regions of prematurely condensed, 
S-phase chromosomes (blue) that have 
already replicated but is not localized 

to regions undergoing active DNA 
synthesis (marked by the incorporation of 
EdU, green). 

Image courtesy of Takao Ono. 

See page 429. 
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Conserved and divergent features of kinetochores and spindle 
microtubule ends from five species 

J. Richard Mcintosh, Eileen O'Toole, Kirill Zhudenkov, Mary Morphew, 
Cindi Schwartz, Fazly |. Ataullakhanov, and Ekaterina L. Grishchuk 


Rag GTPases mediate amino acid—dependent recruitment of TFEB 
and MITF to lysosomes 


Jose A. Martina and Rosa Puertollano 


Grb2 controls phosphorylation of FGFR2 by inhibiting receptor 
kinase and Shp2 phosphatase activity 

Zamal Ahmed, Chi-Chuan Lin, Kin M. Suen, Fernando A. Melo, James A Levitt, 
Klaus Suhling, and John E. Ladbury 


The microtubule affinity regulating kinase MARK4 promotes 
axoneme extension during early ciliogenesis 

Stefanie Kuhns, Kerstin N. Schmidt, Jiirgen Reymann, Daniel F. Gilbert, 
Annett Neuner, Birgit Hub, Ricardo Carvalho, Philipp Wiedemann, 
Hanswalter Zentgraf, Holger Erfle, Ursula Klingmiiller, Michael Boutros, 
and Gislene Pereira 


Obscurin is required for ankyrinB-dependent dystrophin localization 
and sarcolemma integrity 

Davide Randazzo, Emiliana Giacomello, Stefania Lorenzini, Daniela Rossi, 

Enrico Pierantozzi, Bert Blaauw, Carlo Reggiani, Stephan Lange, 

Angela K. Peter, Ju Chen, and Vincenzo Sorrentino 


In 5-day-old chick embryos, the RNA 
binding protein Rbfox3 (red) is expressed 
in postmitotic neurons in the marginal zone 
of the developing neural tube. Nuclei are 
stained blue. Kim et al. reveal that Rbfox3 
promotes neuronal differentiation by 
regulating alternative splicing of the 
signaling adaptor Numb. 

Image © 2013 Kim et al. 

See page 443. 


537 Canonical Wnt signaling inhibits osteoclastogenesis independent 
of osteoprotegerin 


Joachim Albers, Johannes Keller, Anke Baranowsky, Frank Timo Beil, 


Philip Catala-lehnen, Jochen Schulze, Michael Amling, 
and Thorsten Schinke 
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552 @ Heat shock gene resides in a pore neighborhood 
@ Breaking down Arp2/3 function 
@ PEX26 takes the direct route 


B. Short 

In Focus 

553 @ Notochord vacuoles make a rod for the vertebrate back 
B. Short 

People & Ideas 

554 @ Martin Humphries: Attached to adhesion 
C. Sedwick 
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Reviews 

557 The functions and consequences of force at kinetochores 


Florencia Rago and lain M. Cheeseman 
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567 Sequential actin-based pushing forces drive meiosis I chromosome 
migration and symmetry breaking in oocytes 
Kexi Yi, Boris Rubinstein, Jay R. Unruh, Fengli Guo, Brian D 


and Rong Li 
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Articles 
577 Both endonucleolytic and exonucleolytic cleavage mediate ITS1 
removal during human ribosomal RNA processing 
Katherine E. Sloan, Sandy Mattijssen, Simon Lebaron, David Tollervey, 
Ger J.M. Pruijn, and Nicholas J. Watkins 


Promoter- and RNA polymerase II-dependent hsp-/6 gene 
association with nuclear pores in Caenorhabditis elegans 
Sabine Rohner, Veronique Kalck, Xuefei Wang, Kohta Ikegami 

Jason D. Lieb, Susan M. Gasser, and Peter Meister 


605 Lamin B1 fluctuations have differential effects on cellular 
proliferation and senescence 

Oliver Dreesen, Alexandre Chojnowski, Peh Fern Ong, Tian Yun Zhao 
John E. Common, Declan Lunny, E. Birgitte Lane, Shu Jin L 

Colin L. Stewart, and Alan Colman 
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619 Arp2/3 complex ATP hydrolysis promotes lamellipodial actin 


network disassembly but is dispensable for assembly 
Elena Ingerman, Jennifer Ying Hsiao, and R. Dyche Mullins 


635 The WD40 protein Morg]! facilitates Par6é-aPKC binding to Crb3 
for apical identity in epithelial cells 
Junya Hayase, Sachiko Kamakura, Yuko Iwakiri, Yoshihiro Yamaguchi, 


Tomoko Izaki, Takashi Ito, and Hideki Sumimoto 


Articles with related stories in the IN THIS ISSUE section have page numbers in RED; articles 
related to the IN FOCUS feature have page numbers in BLUE. 


LM tne COVE! 

A confocal image of a live zebrafish 
embryo shows the large vacuoles 
(labeled by LAMP1, red) that form 

in notochord cells (labeled with the 
membrane marker GFP-Caax, green). 
Ellis et al. reveal that notochord vacuoles 
are lysosome-related organelles that 
promote embryonic axis elongation and 
spine morphogenesis. 

Image © 2013 Ellis et al. 

See page 667. 
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Tail-anchored PEX26 targets peroxisomes via a PEX19-dependent 
and TRC40-independent class I pathway 


Yuichi Yagita, Takahide Hiromasa, and Yukio Fujiki 


Notochord vacuoles are lysosome-related organelles that function 
in axis and spine morphogenesis 
Kathryn Ellis, Jennifer Bagwell, and Michel Bagnat 


Corrections 


681 Phosphocaveolin-1 is a mechanotransducer that induces caveola 
biogenesis via Egr] transcriptional regulation 
Bharat Joshi, Michele Bastiani, Scott S. Strugnell, Cecile Boscher, 
Robert G. Parton, and Ivan R. Nabi 


Yi et al. describe the biphasic, 
actin-driven movement of the meiotic 
spindle from the interior to the periphery 
of the oocyte. In the first phase, the 
formin Fmn2 (green) is recruited to 
endoplasmic reticulum structures that 
surround the meiotic spindle (red), 
where it nucleates actin filaments to 
initiate spindle displacement. 


Image © 2013 Yi et al. 
See page 567. 
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699 Oncogenes induce genotoxic stress by mitotic processing 
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Kai J. Neelsen, Isabella M.Y. Zanini, Raquel Herrador 
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Rerlp maintains ciliary length and signaling by regulating 
y-secretase activity and Foxjla levels 

Nathalie Jurisch-Yaksi, Applonia J. Rose, Huigi lu, Tim Raemaekers, 
Sebastian Munck, Pieter Baatsen, Veerle Baert, Wendy Vermeire, 
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Emre Yaksi, Thomy de Ravel, H. Joseph Yost, Guy Froyen, 

Cammon B. Arrington, and Wim Annaert 


Misshapen decreases integrin levels to promote epithelial motility 
and planar polarity in Drosophila 


|| 


Lindsay Lewellyn, Maureen Cetera, and Sally Horne-Badovinac 


Mice deficient in Epg5 exhibit selective neuronal vulnerability 
to degeneration 

Hongyu Zhao, Yan G. Zhao, Xingwei Wang, 
Quan Chen, Attila L. Kovacs, Dongsheng Fan, and Hong Zhang 


Lanjun Xu 


lin Miao, Du Feng, 


Articles 


743 CUL4B promotes replication licensing by up-regulating 


the CDK2-CDC6 cascade 

Yongxin Zou, Jun Mi, Wenxing Wang, Juanjuan Lu, Wei Zhao, Zhaojian Liu, 
Huili Hu, Yang Yang, Xiaoxing Gao, Baichun Jiang, Changshun Shao, 

and Yaogin Gong 


Pericentric chromatin loops function as a nonlinear spring 

in mitotic force balance 

Andrew D. Stephens, Rachel A. Haggerty, Paula A. Vasquez, Leandra Vicci, 
Chloe E. Snider, Fu Shi, Cory Quammen, Christopher Mullins, Julian Haase, 
Russell M. Taylor Il, Jolien S. Verdaasdonk, Michael R. Falvo, Yuan Jin, 

M. Gregory Forest, and Kerry Bloom 


Articles with related stories in the IN THIS ISSUE section have page numbers in RED; articles 
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On the cover 

Lewellyn et al. describe how the protein 
kinase Misshapen decreases integrin 
levels to promote the migration of follicle 
cells during Drosophila egg chamber 
morphogenesis. In an egg chamber 
stained for cortical actin (red), wild-type 
follicle cells (marked with GFP, green) 
break away from a group of immotile, 
Misshapen-null cells and bisect the oocyte 
by invading the inner germ cell cluster. 


Image © 2013 Lewellyn et al. 
See page 721. 
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MISP is a novel Plk1 substrate required for proper spindle 
orientation and mitotic progression 

Mei Zhu, Florian Settele, Sachin Kotak, Luis Sanchez-Pulido, Lena Ehret, 
Chris P. Ponting, Pierre Génczy, and Ingrid Hoffmann 


Bidirectional Ca** signaling occurs between the endoplasmic 
reticulum and acidic organelles 

Anthony J. Morgan, Lianne C. Davis, Siegfried K.T.Y. Wagner, 
Alexander M. Lewis, John Parrington, Grant C. Churchill, 

and Antony Galione 


The C8ORF38 homologue Sicily is a cytosolic chaperone 

for a mitochondrial complex I subunit 

Ke Zhang, Zhihong Li, Manish Jaiswal, Vafa Bayat, Bo Xiong, Hector Sandoval, 
Wu-lin Charng, Gabriela David, Claire Haveter, Shinya Yamamoto, 

Brett H. Graham, and Hugo J. Bellen 


Vps35 loss promotes hyperresorptive osteoclastogenesis 
and osteoporosis via sustained RANKL signaling Zhu et al. identify MISP (red), an actin- 
Wen-Fang Xia, Fu-lei Tang, Lei Xiong, Shan Xiong, Ji-Ung Jung, Dae-Hoon Lee, associated protein that stabilizes the 
Xing-Sheng Li, Xu Feng, Lin Mei, and Wen-Cheng Xiong attachment of astral microtubules (green) 
to the cell cortex, thereby promoting 
mitotic spindle positioning. 
Image © 2013 Zhu et al. 


A novel single-cell screening platform reveals proteome plasticity ieee 


during yeast stress responses 
Michal Breker, Melissa Gymrek, and Maya Schuldiner 
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851 Akt regulates L-type Ca** channel activity by modulating Caya1 
protein stability 
Daniele Catalucci, Deng-Hong Zhang, Jaime DeSantiago, Franck Aimond, 
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Drosophila PATS supports adherens junction stability by modulating 
Myosin light chain activity 
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